Primary murine MSC show highly efficient homing to the bone marrow but lose homing ability following culture.
Recent studies describe beneficial effects of bone marrow-derived mesenchymal stem cell infusion in animal models as well as in patients. However, data on the homing abilities of primary and culture-expanded MSC are lacking. In order to systematically investigate MSC homing we compared the fate of both primary and cultured MSC in a syngeneic mouse model. Twenty-four hours after transplantation of uncultured EGFP-transgenic MSC into sublethally irradiated mice, as many as 55-65% of injected CFU-F were recovered from the BM and 3.5-7% from the spleen. In the subsequent 4 weeks these donor CFU-F expanded 100-fold, which resulted in a normalization of femoral and splenic CFU-F numbers. This highly efficient homing of primary CFU-F contrasted with the defective homing of MSC following culture. Following their infusion immortalized multipotent syngeneic stromal cells were undetectable in BM, spleen, lymph nodes or thymus. Remarkably, following transplantation of primary MSC that had been cultured for only 24 h the seeding fraction in the BM was reduced to 10%, while after transplantation of 48 h cultured primary MSC no CFU-F were detected in the lymphohematopoietic organs. These data suggest that in vitro propagation of BM-derived MSC dramatically decreases their homing to BM and spleen.